Introduction
Gout is a long-term disease of monosodium urate monohydrate (MSU) crystal deposition that manifests as recurrent flares of painful and disabling joint inflammation. This disease more frequently affects men, and has a strong genetic basis (1) . The central strategy for effective gout management is long-term urate-lowering therapy; reduction of serum urate below subsaturation concentrations (0.36 mmoles/liter [6 mg/dl] for most people with gout) leads to dissolution of MSU crystals, suppression of gout flares, and regression of tophi (2) (3) (4) . Gout is poorly managed worldwide, with infrequent prescription of uratelowering therapy and low achievement of serum urate targets (5, 6) .
Popular media can influence public perception of an illness, including beliefs about the cause of disease, appropriate treatment, and attitudes toward people with a specific disease (7) . These views can contrast with medical views about the condition and the most effective treatment based on evidence (8, 9) . Qualitative research has reported that perceptions of gout as a humorous, selfinflicted condition caused by gluttony and indulgence are a barrier to patients' seeking and receiving effective care (10) . Media depictions of gout may contribute to these perceptions. The aim of this study was to analyze the depiction of gout and its management in popular newspapers.
Materials and methods
Inclusion criteria. The content of popular newspaper articles about gout was analyzed. To be eligible for inclusion in the content analysis, newspaper articles had to have a primary focus on gout and be published in eligible newspapers between August 28, 2010, and August 28, 2015. Letters to the editor were excluded.
Data sources. A search of the Factiva database was undertaken using the search term "gout" for the 21 highest-circulation newspapers in the UK and US. The UK papers included in the search were the Sun, Daily Mail, Daily Mirror, Evening Standard, Daily Telegraph, Daily Express, Daily Star, The Times, Financial Times, the Guardian, and the Independent. The US papers were the Wall Street Journal, New York Times, USA Today, Los Angeles Times, Daily News, New York Post, Washington Post, Chicago Sun-Times, Denver Post, and Chicago Tribune.
Data collection and selection. The Factiva search identified articles mentioning gout in the title or body of the article. These were ranked by a Factiva algorithm according to relevance. After this initial screen, the full text of the articles was examined by one of the authors (SDD) to exclude letters to the editor, duplicates, and articles that did not have a primary focus on gout.
Content analysis. The articles included in the search were coded by 2 authors (SDD and ND). The following were analyzed: newspaper type (tabloid or broadsheet, UK or US); whether the article provided a description of gout or mentioned uric acid/urate, crystals, or inflammation in the text; the cause of gout, if mentioned, was classified into biologic factors (including genetics, kidney dysfunction, aging, or due to medications or another medical condition), obesity, overindulgence (including food, alcohol consumption, sugary-drink consumption); the management of gout was coded into dietary strategies, antiinflammatory medication, urate-lowering therapy, and serum urate monitoring. The number of words in the text devoted to each type of management and the strength of advice about management was recorded for each article. We also coded any reference to gout as a humorous topic and as a source of social embarrassment. Discordant coding was resolved by a third author (KJP). Data were analyzed using R, version 2.14.1. Categorical data were analyzed using chi-square analysis, and continuous data were log-transformed for nonparametric data and analyzed using one-way analysis of variance with Tukey post hoc tests.
Results
Search results. The initial Factiva search resulted in 1,549 original articles that mentioned gout, with 114 articles meeting all inclusion criteria (see Supplementary Figure 1 and Supplementary Table 1, available on the Arthritis Care & Research web site at http://onlinelibrary.wiley.com/doi/10. 1002/acr.22879/abstract). Twenty-two articles were excluded due to duplication, 3 letters to the editor were excluded, and 1,410 articles were excluded because they did not have a primary focus on gout. The majority of the 114 articles included in the analysis were from UK newspapers (107 of 114, 93.9%) and were published in tabloid newspapers (78 of 114, 67.8%). 
Significance & Innovations
Perceptions of gout as a self-inflicted condition of excess can be a barrier to patients' seeking and receiving effective care.
Popular media can influence public perception of an illness and attitudes toward people with a specific disease.
Popular newspaper articles depict gout as a socially embarrassing and self-inflicted condition that is the focus of humor and self-blame.
Articles mentioning the management of gout overemphasize complex and unproven dietary solutions compared to effective medication.
with advice to decrease intake of 44 different foods and beverages and to increase intake of 17 different foods and beverages ( Table 1 ). The most commonly-reported dietary advice was to reduce alcohol intake (22 articles), followed by advice to avoid offal (13 articles) and seafood (13 articles) and to increase intake of cherries (11 articles). Weight loss was advocated in 13 articles. A representative quotation is, "And you must make lifestyle changes like reducing the amount of alcohol you drink and the richness of your diet by avoiding liver, other offal, poultry and pulses" (M. Stoppard, Daily Mirror, December 11, 2012).
Antiinflammatory management for gout flares was reported in 29 articles (specifically colchicine in 15, nonsteroidal antiinflammatory drugs in 11, and corticosteroids in 8). Urate-lowering therapy was mentioned in 42 articles, with allopurinol being the most commonly mentioned medication (27 articles). The monitoring of serum urate as part of gout management was only reported in 2 articles, of which 1 article reported a serum urate target. For articles that included information about a gout management strategy, the mean 6 SD words on dietary management was 35 6 62, on antiinflammatory management 25 6 32, and on urate-lowering therapy 37 6 39 (P . 0.05 for all comparisons by Tukey's post hoc test).
The strength of advice differed among management strategies. Strong advice (e.g., "best option," "must do," "will prescribe") was given for 23 of 40 dietary strategies (58%), 13 of 29 antiinflammatory strategies (45%), and 4 of 42 urate-lowering therapy strategies (10%) (P , 0.0001). When various management strategies were reported in the same article, dietary management was favored: "Although drugs such as allopurinol and colchicine [sic] can help to A socially embarrassing or humorous topic. Social embarrassment due to gout was reported in 27 of 114 articles (23.6%) ( Table 2 ). Jokes or humorous references to gout were found in 30 of 114 articles (26.3%), often referencing lifestyle and drinking causal beliefs by mentioning overindulgence in rich food and overconsumption of alcohol: "And the jokes are nothing new either, gout sufferers were a favoured topic of 18th-century lampoonist James Gillray and we haven't really stopped laughing since" (H. Hodges, Daily Express, July 25, 2014). Further examples of representative quotations are shown in Table 2 .
Discussion
This analysis demonstrates that gout is depicted in popular newspapers as a self-inflicted condition primarily caused by lifestyle excess. The data highlight the differences between the lay and medical understandings of gout. In contrast to these depictions of gout in popular newspapers, research in the last 2 decades has demonstrated that gout has a strong biologic basis, with renal urate handling playing a central role (11) . Although very high intake of foods and beverages such as beer, red meat, seafood, and fructose-sweetened drinks are risk factors for incident gout in the general population (12) , biologic factors such as aging, chronic kidney disease, diuretic use, and genetic variants also play an important role in regulating serum urate concentrations and the risk of developing gout (1) . This study indicates that scientific advances demonstrating the central role of renal urate transport have failed to penetrate into popular perceptions of the disease.
Consistent with the perception that gout is caused by overindulgence in food and alcohol, dietary management was overemphasized in popular newspapers, and more strongly recommended than urate-lowering strategies. This is despite no compelling clinical trials data demonstrating the efficacy of the numerous dietary recommendations in patients with established gout (13) . In contrast to dietary management, the benefits of long-term serum urate lowering for people with gout have been demonstrated in numerous clinical studies. A key aspect of effective urate lowering is serum urate monitoring, with titration of urate-lowering drugs to achieve a serum urate level below saturation concentrations. Long-term urate lowering leads to the dissolution of MSU crystals, prevention of gout flares, and regression of tophi. This approach is embedded as a central strategy for effective long-term treatment of gout within all major gout management guidelines (2-4), but is poorly achieved in clinical practice (5, 6) . Our analysis demonstrates that the importance of long-term serum urate lowering is not widely understood within the general population; this is likely to be reflected in how patients perceive and manage their illness by focusing on dietary change at the expense of adherence to effective urate-lowering strategies (14) .
This study is a novel analysis of media representations of gout. The main weakness of the study is the use of newspapers from the UK and US only. The majority of the articles that met the inclusion criteria and were included in the analysis were from UK newspapers. The reason for the overrepresentation of UK newspapers is unclear, but may reflect public discourse about gout being more common in the UK or perhaps reveal UK editorial preferences; more than half of the articles were from high-circulation British tabloid newspapers. It is possible that popularmedia depictions in other English-or non-Englishspeaking countries may differ, and the study results may not be applicable to other countries. Importantly, these newspapers were selected due to their high print circulation, and the content of most newspapers is also available online (with large international electronic circulation). Depictions of gout in social media were not included in this analysis; it is possible that social media depictions may differ from print media, and an analysis of social media is planned. Additionally, this analysis did not examine the source of information about gout, and, in particular, the influence of medical journal, industry, or academic institution press releases on newspaper content.
In this analysis of popular newspapers, gout was frequently discussed with jokes that referenced lifestyle and drinking causal beliefs. Such attitudes toward and perceptions of gout have been present for centuries and appear to be deeply entrenched in popular culture. The social embarrassment and self-blame discourse that occurs around gout is likely to have important consequences for management, making patients less likely to seek medical help for the condition and reluctant to seek support from others to avoid being the focus of jokes and social shaming (10) . Our analysis suggests that effort is needed to disseminate a more accurate picture of gout as an illness caused by biologic factors. This effort may require revised nomenclature of the disease, away from the historical term "gout" to a new term, such as "monosodium urate arthropathy" (noting recent changes in nomenclature for conditions previously described as Wegener's granulomatosis, Reiter's syndrome, and pseudogout). Similarly to other diseases characterized by stigma and misconception (15) , initiatives that challenge popular perceptions of gout may play an important role in changing public understanding about the disease, ultimately resulting in increased uptake of effective urate-lowering therapy and less reliance on unproven strategies.
